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NTC LEARNING SYSTEM I DIVERGENTNA PRODUKCIJA 

 
 

Rezime: Kratak prikaz osnovnih nalaza jednog ekaplorativnog istraživanja, kojim 
je posmatrana mogućnost da se NTC sistemom učenja podstakne razvoj 
kritičkog mišljenja, odnosno prikažu samo nalazi uticaja na razvoj jednog 
njegovog aspekta – diveregentnu produkciju, predstavlja skromni prilog 
istraživanju jednog značajnog pitanja psihologije mišljenja u procesu nastave, a 
nalazi ukazuju na didaktičke domete NTC sistema. Istraživanje je vršeno na 
hotimičnom uzorku (N= 23). Teorijsku osnovu predstavlja Ozbornov sistem 
razvijanja stvaralaštva, koji je zasnovan na sledećim psihološkim mehanizmima: 
istraži i isprobaj druge mogućnosti primene ideja; adaptiraj, modifikuj, povećaj, 
smanji, redukuj, kondenzuj; supstituiraj; izmeni redosled elemenata; sve preobrni; 
kombinuj dve ili više ideja (Kvaščev, 1981) i Toransov (Torancce, prema Kvaščev, 
R., o. c.) sistem razvijanja stvaralaštva čija je teorijska osnova u: otkrivanju 
višeznačnosti datih činjenica i povećavanju vrednosti datih informacija; 
razvijanju strategija stvaralačkog učenja putem otkrića; razvijanju motivacionih 
komponenti stvaralaštva; sintezi empirijskog istraživanja i teorijskog 
uopštavanja; asocijativnoj osnovi otkrića; pronalaženju novog na osnovu 
nekompletnih činjenica i nedovoljno strukturisanog materijala; individualizaciji 
stvaralačkog učenja prema kognitivnom razvoju ispitanika (Kvaščev, R., o. c.). 
Metoda istraživanja je eksperiment sa jednom grupom, a inicijalno i finalno 
ispitivanje rađeno je zadacima divergentne produkcije (Stojaković, 2009). 
Osnovni nalaz odnosi se na: statistička značajnost napredovanja nakon primene 
NTC sistema pruža indicije značajnog doprinosa NTC sistema učenja razvoju 
divergentnog mišljenja, dakle, potvrđuje polazno uverenje – pretpostavku o 
mogućnostima transfera, odnosno o mogućnosti da zadaci zasićeni procesima 
stvaralačkog mišljenja, kreativne imaginacije, inventivnosti i divergentne 
produkcije korićeni u NTC sistemu učenja utiču na oslobađanje od 
konformističkog mišljenja i daju bolje efekte u divergentnoj produkciji. 
Didaktičke implikacije ovoga odnose se na sledeće: efekti NTC programa, 
posmatrani ovim eksplorativnim istraživanjem, potvrđuju praktične aspekte 
teorijskih ideja koje su do nas došle kao posledica kognitivne revolucije i 
istraživanja kreativnosti (v. Ozborn, Torans, Kvaščev...), a koje su našle svoj 
praktični izraz u sadržajima programa kojima se efikasno podstiče uticaj rane 
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prezentacije na razvoj divergentne produkcije, univerzalnih mentalnih 
reprezentacija... 
 
Ključne reči:  divergentna produkcija, NTC Learning System. 

 

 

Uvod 

 
Mnogi su neuropsiholozi tragali za odgovorom na pitanje značaja veličine mozga za 
intelektualne sposobnosti, zatim za značajem pojedinih delova mozga i sl. Za sada se 
sumnja u primerenost tvrdnji o lokalizaciji mozga za proučavanje inteligencije, naime, 
smatra se da inteligencija nije funkcija temeljnih režnjeva ili drugih delova mozga. Umesto 
toga, intelektualne sposobnosti su veće ukoliko čovek poseduje, u celosti, dobro 
funkcionišući neuralni sistem (Lurija, 1983). 
 
Među više prihvaćenih gledišta o inteligenciji (psihometrijsko, razvojno, biološko, 
kognitivno) danas se sve češće sreću ona koja se svrstavaju u biološke pristupe. I u ovoj 
grupi postoje različiti pristupi. Jedan od njih posvećen je razmatranju pitanja šta se zna o 
građi ljudskog mozga; drugi se sastoji u tome da se razmotre indeksi kojima se mere 
vidovi funkcionisanja mozga (inteligencija nije statičko svojstvo; projektuje se u 
problemskim situacijama). U istoj grupi, ali drugačiji pristup imaju oni koji se bave 
humanom genetikom, tragajući za pitanjem u kojoj meri je inteligencija nasleđena 
osobina. A u četvrtoj grupi biološkog pristupa inteligenciji razmatraju se načini na koje se 
nervni sistem razvija ili se pak ne uspeva razvijati, te razmatraju načine na koje geni 
izražavaju sebe ili se ne uspevaju izraziti u različitim trenucima tokom razvoja (ibidem). 
 
Za sada nijedan od pomentih pristupa ne uspeva rešiti pitanje – šta je inteligencija? Smatra 
se da istraživači biološke orijentacije ne prihvatju definisanje inteligencije drugih 
orijentacija – testovi inteligencije, mišljenje o inteligenciji i dr., te su tragali za korelacijama 
između rezultata na testovima inteligencije i veličine mozga, elektrofiziološkog 
funkcionisanja nervnog sistema, genetskog nasleđa i drugih faktora. Nade biološki 
usmerenih istraživača orijentisane su ka mogućnosti da ubuduće direktno očitavaju 
inteligenciju ispitujući snimak moždanih talasa ili genetsku opremu (ibidem). 
 
O organizaciji mozga unazad nekoliko decenija sakupljeno je dosta znanja. Razvijena je 
tehnologija koja omogućuje znatno specifičnije određivanje funkcije mozga, pa ipak, 
utvrđivanje ove specifičnosti, kako mnogi danas shvataju, nosi u sebi paradoks. Smatra se 
da nervni sistem deluje kao skup nekoliko hiljada izolovanih centara koji se ”pale” po volji. 
On je, kako se u literaturi nailazi, veličanstveno usklađen, tako da njegove reakcije retko 
kada jedna drugu ometaju. Milijarda nervnih ćelija funkcioniše tako da mi ipak imamo 
sjedinjeno iskustvo. NTC program čije mogućnosti je eksplorativno istraživanje (nalazi 
istraživanja će biti ovde prikazani) je praktični aspekt teorijskih ideja koje su do nas došle 
kao posledica kognitivne revolucije. Neke od ovih ideja odnose se, pre svega, na sledeće: 
razvojno gledište, univerzalne mentalne reprezentacije, različiti obrasci inteligencije, za i 
protiv ranih prezentacija, uloga osobenosti, motivacije i emocija... 
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Teorijska osnova i terminološka razjašnjenja 

 

Teorijsku osnovu istraživanja predstavlja Ozbornov sistem razvijanja stvaralaštva, koji je 
zasnovan na sledećim psihološkim mehanizmima: istraži i isprobaj druge mogućnosti 
primene ideja; adaptiraj, modifikuj, povećaj, smanji, redukuj, kondenzuj; supstituiraj; izmeni 
redosled elemenata; sve preobrni; kombinuj dve ili više ideja (Kvaščev, 1981) i Toransov 
(Torancce, prema Kvaščev, o. c.) sistem razvijanja stvaralaštva čija je teorijska osnova u: 
otkrivanju višeznačnosti datih činjenica i povećavanju vrednosti datih informacija; 
razvijanju strategija stvaralačkog učenja putem otkrića; razvijanju motivacionih 
komponenti stvaralaštva; sintezi empirijskog istraživanja i teorijskog uopštavanja; 
asocijativnoj osnova otkrića; pronalaženju novog na osnovu nekompletnih činjenica i 
nedovoljno strukturisanog materijala; individualizaciji stvaralačkog učenja prema 
kognitvnom razvoju ispitanika (Kvaščev, o. c.).  
 
U teorijsku osnovu uključuju se i nalazi R. Kvaščeva, koji je, baveći se sposobnostima za 
učenje i ličnošću, nalazio da su među intelektualnim operacijama na kojima se zasnivaju 
kreativni oblici stvaralačkog učenja, kao značajne nalaze isticao i sledeće: transformacija 
datih činjenica i ideja u smislu otkrivanja novih značenja pojmova i razvijanja novih 
pronalazaka. Govoreći o ovome, nalazio je da se psihološki procesi transformacije ideja 
zasnivaju na činjenici da se funkcionalni smisao predmeta može opaziti na više načina i 
pored konstantnosti objekata (Kvaščev, 1980). A od psiholoških principa na kojima se 
zasnivaju oblici stvaračkog mišljenja značajni za ovaj naslov izdvajamo: staro iskustvo se 
primenjuje u novoj situaciji; dati objekti u situaciji ili sećanju se transformišu, menjaju, 
sagledavaju u novom značenju, u novoj funkciji pre nego što mogu da se upotrebe na novi 
način... Moglo bi se, dakle, zaključiti da intelektualne operacije i psihološki principi čine 
opštu šemu kreativnih procesa (ib.), koju, pored ostalog, čini i divergentno mišljenje. 
Suština značenja ovoga kompleksnog pojma mogla bi se svesti na intelektualne operacije 
istraživanja mnogih mogućih rešenja problema, proizvođenje velikog broja novih ideja, 
asocijativnu fluentnost (proizvođenje analogija, sličnih problema, otkrivanje novih 
relacija), ekspresivnu fluentnost (organizovanje ideja u okviru teorija i sistema), 
fleksibilnost (različiti pristupi rešavanju problemske situacije i sposobnost rešavanja 
zadataka na različite načine), originalnost, elaboraciju (razrada rada, teorija i sistema; ib.).  
 
Pored gorenavedenog, kao pomoć u razjašnjavanju pojmovnog okvira divergentnog 
mišljenja u teorijski okvir mogu se uzeti i delovi Gilfordove teorija sposobnosti (Gilford, 
1967, prema: Kvaščev, o. c.). Prema Gilfordu faktori divergentnog mišljenja značajni za 
naslov ovoga rada su: pronalaženje novog, neobičnog; metodološka originalnost; 
anticipiranje novih ideja, rešenja, odgovora; otkrivanje novih značenja; fleksibilnost; 
fluentnost ideja... A među teorijama stvaralaštva izdvajamo Mednikovo (Mednick, 1964, 
prema: Kvaščev, 1980) shvatanje kreativnog mišljenja, koje se, kako on tvrdi, stvara od 
asocijativnih elemenata novih kombinacija koje ispunjavaju određene zahteve, ili su na 
neki način upotrebljive. Osnovni zadatak u kreativnom mišljenju po ovom autoru je – 
povezivanje ideja koje su udaljene jedna od druge. Jedan od asocijativnih mehanizama 
kreativnog procesa je „medijacija”. Mednik smatra da šira fleksibilna kognitivna struktura 
kao medijator između draži i odgovora, zasnovana na relacijama, a ne samo na 
asocijacima, može doprineti uspešnosti kreativnog procesa (Mednick, o. c.). Istome može 
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doprineti i ispitivanje udaljenih asocijativnih elemenata i njihovo svrstavanje u nove 
upotrebljive kombinacije.  
 
Svrha prethodnih navoda elemenata teorija, principa, faktora i sl. je da se iz nekoliko 
uglova kratko dotaknu pitanja vezana za kreativnu produkciju, dakle, da se ukaže na 
značaj teorija sposobnosti, vezu nekih od njih sa teorijama stvaralaštva, zatim da se 
naglasi da su one izvor brojnih principa koji stoje u osnovama teorija podsticanja 
stvaralaštva, kojima se utvrđuju faktori i psihološki mehanizmi koji objašnjavaju ove 
složene psihološke mehanizme i na taj način stvori okvir za razumevanje teorijske osnove 
istraživanja čije nalaze ovde prikazujemo i koje su bile u osnovi opredeljenja za istraživački 
pristup, odnosno njegove elemente (ib.). 
 

NTC Learning System 

 
NTC je skraćenica od „Nikola Tesla Centar” – odsek za darovite u okviru Saveza učitelja 
Srbije, koji funkcioniše i u Mensi Srbije, Matici srpskoj i u Društvu učitelja, Novi Sad. 
Program ima za cilj podsticanje intelektualnog razvoja dece školskog uzrasta i detekciju 
darovite dece. NTC program su osmislili Ranko Rajović (osnivač Mense u nekoliko država i 
dugogodišnji član Borda direktora i član Komiteta Mense Internacional za darovitu decu, 
saradnik UNICEF-a za edukaciju) i Uroš Petrović (dugogodišnji predsednik Mense Srbije i 
dečji pisac). Program je primenjivan u Slovačkoj, Italiji, Češkoj, Rumuniji, Crnoj Gori, 
Hrvatskoj, Bosni i Hercegovini, Sloveniji i Srbiji, a odvija se u letnjem kampu u trajanju od 
10 dana, uglavnom, u vidu vežbi radioničkog tipa.  
 
Suština ovoga programa nalazi svoje osnove u kognitivnoj psihologiji koja se već duže 
interesuje za pitanja odnosa kognicije i neurobiologije, a mnogo autora bavi se ovim 
pitanjima iz ugla bioloških osnova kognicije. Interesovanje za načine na koje anatomija i 
fiziologija nervnog sistema utiču na kogniciju je veliko. Kognitivna psihologija interesuje se 
za veze mozga i drugih aspekata nervnog sistema sa kognitivnom obradom i ponašanjem 
čoveka (Rajović, 2012). 
 
Za razumevanje nalaza i jasniju njihovu interpretaciju daje se kratak osvrt na putu kojim su 
shvatanja i istraživanja išla u razvoju svesti o uticaju mozga na kogniciju. Tako se smatra 
da se još od razvijaju interesovanja za uticaj mozga na kogniciju. Iz XIX veka poznata su 
istaživanja o lokalizaciji funkcija u mozgu (fiziolog Johannes Miiler, prema: Lurija, 1983). 
Poznate su koncepcije mnogih autora o nemogućnosti svođenja mišljenja na elementarne 
mehanizme (asocijacije ili strukturalni procesi – geštalt psihologija XX v.). Razloge za 
kasno proučavanje moždane organizacije mišljenja neki autori vide u fenomenološkom 
pristupu mišljenju, koji smatra da je mišljenje nedeljiv duhovni čin, te time zadržava 
proučavanja neuropsiholoških osnova i organizacije mišljenja. Savremena 
neuropsihologija istražuje problem moždanih osnova intelektualne aktivnosti, 
posmaranjem odnosa mišljenja i mozga (ib.). 
 
Kritičari neuropsihologije ističu da usmeren selektivni proces mišljenja nije mogao da se 
shvati kao rezultat mehaničkog delovanja odvojenih asocijacija. Tako je i Herbartov 
pokušaj da po uzoru na matematički model mišljenja izvede usmerenost misli iz 
nametanja najjačih i potiskivanja slabijih predstava ocenjen kao formalna šema, kojoj se 
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najviše zamera to što ne uspeva da objasni čime se određuje snaga predstava i što ne 
objašnjava prirodu mišljenja, kao selektivnog plastičnog procesa usmerenog prema 
određenom cilju, potčinjenoj situaciji. A dalje je sumnja vircburške škole (Meser, Biler, Ah, 
Klipe..., prema: Lurija, o. c.) – u mogućnosti da mišljenje može biti izvedeno iz asocijacija 
predstava, kao i tvrdnje da se mišljenje sastoji u neposrednom ”opažanju odnosa”, te da 
može da ne uključuje u svoj sastav ni predstave ni govorne asocijacije, kao i da akt 
mišljenja predstavlja isto tako samostalnu i nezavisnu funkciju kao i akt opažanja ili 
prisećanja – dovela do odbacivanja uprošćenih asocijacionističkih predstava o mišljenju. 
Prema oceni Lurije, vrednost koju su vircburšani stvorili psihologiji mišljenja, izdvajanje 
mišljenja kao samostalne jedinice psihološkog proučavanja, priznavanje mišljenja kao 
prvobitnog i nedeljivog akta, koji može biti opisan samo subjektivnim metodama, zatvorio 
je put ka njegovom prirodnjačkom proučavanju (Lurija, o. c.). Iste primedbe u smislu 
shvatanja mišljenja kao celovitog akta, jedinstvene strukture, uputili su i geštalt psiholozi 
(Keler, Verhajmer, Kofka, Dunker...; ib.), te se i u odbijanju geštaltista da u strukturi 
mišljenja vide nešto drugo sem strukturalnih zakona ”celovitosti” i ”pregnantnosti” ističe 
onemogućavanje daljeg proučavanja mišljenja. Tako će se tek okretanjem ka konkretnoj 
analizi osnovnih predstava mišljenja i njegovih dinamičkih struktura u radovima Vigotskog, 
kao i u Pijažeevim nalazima o analizi osnovnih etapa razvitka pojma, te Brunerovim i 
drugim istraživanjima, omogućiti detaljnija analiza mišljenja kao celovitog akta. 
 
Za razumevanje nalaza ovoga istraživanja značajno je i saznanje da značenje reči 
predstavlja osnovno oruđe mišljenja, što ima krucijalan značaj za opis psihološke strukture 
mišljenja u celosti. Mnogi psiholozi su u tadašnjem Sovjetskom Savezu, korišćenjem 
računara, radili na detaljnim opisima strukture modela realnog mišljenja. Sledbenici 
Vigotskog (Galjperin, Leontjev, A. N. i dr., prema Rajović, 2012) su istraživali strukturu 
mišljenja na osnovu opšte koncepcije strukture aktivne psihološke delatnosti, a u drugim 
zemljama je postojala nešto drugačija orijentacija; psihološka analiza konkretnih formi 
mišljenja vezivana je za heurističku teoriju mišljenja, te uporedo sa njom suprotstavljali su 
mišljenje čoveka principu rada kompjutera. Nalazi ovih istraživanja pomogli su da 
neuropsihologija sistematičnije traga za sistemima moždanih mehanizama koji 
obezbeđuju njegove osnovne veze i etape. Iz ugla tematike kojom se bavi ovo istraživanje 
značajno je Lurijino posmatranje neuropsihološkog aspekta mišljenja u kome se izdvaja 
konstatacija da je polazna tačka mišljenja činjenica da za mišljenje mora da postoji 
zadatak, problem, cilj. Prva etapa nakon shvatanja zadatka nije samo shvatanje 
odgovarajućih reakcija, nego suprotno, zadrška impulsivnih reakcija, orijentacija ka 
uslovima zadatka, analiza komponenti situacije, zadatka, izdvajanje bitnih elemenata i 
njihovo međusobno kompariranje. Drugu etapu mišljenja po Luriji čini izbor između 
alternativa i formiranje šeme za rešavanje zadatka, u kojoj se neki putevi čine 
prihvatljivijim u odnosu na druge. Ovu fazu neki smatraju strateškom, jer se u njoj vrši 
izbor, uzimanjem u obzir veza koje stoje iza značenja reči. Gotovi kodovi nalaze se u 
osnovi procesa analize. Ovo poslednje neki označavaju terminom ”taktika”, kako bi je 
razlikovali od etape pronalaženja strategije rešavanja problema. Značajno je pomenuti da 
je korišćenje odgovarajućih operacija više izvršna nego stvaralačka etapa mišljenja, sa 
podrazumevanom velikom složenošću. Dakle, usvojeni unutrašnji kodovi, koji čine 
operativnu osnovu umne delatnosti, predstavljaju osnovu misaone operacije, a osnova su 
operativne faze mišljenja. Poslednja faza sastoji se u poređenju dobijenih rešenja sa 
polaznim uslovima zadatka. Ovako shvaćen proces mišljenja služi neurolozima da na 
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osnovu istraživanja poremećaja mišljenja proučavaju moždane sisteme koji učestvuju u 
stvaranju misaonih procesa. Neuropsihološki opisi poremećaja konstruktivnog 
(konkretno-realnog) i diskurzivnog (verbalno-logičkog) mišljenja u situacijama ozlede 
mozga na različitim lokacijama stvaraju mogućnosti da se bliže zaviri u moždanu 
organizaciju intelektualne aktivnosti (ib.). 
 
Osvrnimo se na još jedan detalj značajan za pitanja kojima se ovo istraživanje bavi, a 
odnosi se na mijelinizaciju, koja kao biohemijski proces pomaže da se prati proces 
sazrevanja neurona za obavljanje funkcije koja mu je svojstvena. Mijelinizacija je poslednji 
uslov za definisanje specifičnih funkcija svakog neurona u neuronskim snopovima. Mijelin 
čini da vlakna koja obavije mogu da razviju sasvim samostalne aktivnosti kako u 
biohemijskom smislu tako i u smislu njihove funkcije uopšte. Ovo je značajno ovde 
navesti, jer se smatra da, kako kaže Buman, proces mijelinizacije započinje po određenom 
genetskom programu, traje dok ne obavi svoj posao omotavanja belim mijelinskim slojem 
određene grupe neurona i završava, po istog programu, ostavljajući iza sebe trajnu, do 
kraja izgrađenu i stabilnu tvorenvinu (Bojanin, 1985). Smatra se da mijelinska membrana 
unapređuje kvalitet obavljanja funkcija neurona koje obavija. Ovo je značajno jer je 
konstatovana veza između procesa mijelinizacije i stimulativnih činilaca spoljne sredine, 
koje čine adekvatne čulne, pre svega kinestetičke draži. Značajno je da se mijelinizacija 
nekih struktura završava oko sedme, odnosno dvanaeste godine života, dok, prema Luriji 
(o. c.), neke strukture završavaju svoju mijelinizaciju čak u trećoj deceniji života. Za ovaj 
tekst je značajno da sredinski činioci mogu da utiču na prinos mijelina, dakle, na strukturu 
neurona, te da delovanje na mijelinizaciju znači i delovanje na psihičke funkcije koje 
koreliraju sa određenim nervnim celinama. A ovo ukazuje na ravnopravnost sredinskih 
činilaca i genetskog potencijala ne samo u formiranju funkcija nego i struktura koje su u 
osnovi tih funkcija. Zato su vežbe u ovom priručniku značajne za ukupan razvoj deteta, 
jer, kako kaže Bojanin, biloški činoci, psihički, socijalni nisu zbir vektora sila koje se natežu. 
Svi ovi činioci se prožimaju, slivajući se u jedinstven događaj ljudskog života (o. c.). 
 
NTC program predstavlja primenu znanja do kojih se došlo neurofiziologijom, tako da se 
pitanjima učenja prilazi i iz ugla saznanja neurologije, koja imaju zanimljive implikacije za 
učenje i didaktiku. Tako se za didaktičku praksu smatraju značajnima polazišta koja se 
odnose na: veliku važnost ranog sticanja iskustva, imperativ ”koristi ili izgubi”, 
fleksibilnost nervnog sistema dece i kako se nevežbanjem gube sposobnosti i funcije, 
važnost radnji i aktivnosti, specifičnost ljudskih sposobnosti i talenta, mogućost 
organizacijske uloge (u kognitivnom smislu) koju u ranom detinjstvu ima muzika, ključna 
uloga emocionalnog šifriranja... A utisak je da se vežbe u NTC programu mogu posmatrati 
i kao dobar praktični izraz Cecijeve teorije intelektualnih sposbnosti, odnosno kao primeri 
kojima i sâm Ceci pokazuje da osobe ili populacije mogu izgledati kao da im nedostaju 
intelektalne sposobnosti, poput izvđenja apstraktnih pravila, ali ako se nađu u 
zanimljivom i podsticajnom kontekstu, pokazaće visok novo sposobnosti. Ove vežbe su 
dobra potvrda prethodnih stavova (Ceci, prema: Gojkov,  2012). Mogli bismo, dakle, 
zaključiti da je kontekst, zadatak, vežba sredstvo pomoću koga Ceci tumači nalaze o 
pozitivnoj višestrukosti u testovima inteligencije, koja se, po nekima, oslanja na nivo opšte 
inteligencije. No, Ceci, poput Gardnera smatra da van onoga što mere testovi inteligencije 
postoji mnoštvo onoga što je indikator istančanog mišljenja u zadacima koji zahtevaju 
znanje i veštine koje škola ne naglašava. Upravo su zadaci, vežbe u NTC programu 
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usmereni i u ovom pravcu, tako da nudi praktične postupke kojima se rešavaju pitanja 
integracije intelektualne aktivnosti u koherentnije i međusobno vezane akte, te bi se u 
izvesnom smislu mogao posmatrati i kao primena Brunerovog i Pijažeevog shvatanja 
mogućnosti prevazilaženja trenutnog nesklada u dinamizmu razvoja (od asimilacije do 
akomodacije) tehnikama reprezentacije. Tako se u ovom programu praktično, putem 
vežbi, pokazuje kako se osnovne operacije vezivanja za neposredno prisutno mogu 
ugraditi u reprezentacije predstavama i perceptivnom organizacijom, operacijom 
ostenzivnosti kako je logičari nazivaju. Mape i topografske karte, koje su po prirodi 
ikoničke, slikama se prevode u lingvistički izraz i vizuelnu formu. Vežbe su dobri primeri 
kako se, zasnovano na perceptivnoj organizaciji, vezanoj za ono na šta se može ukazati, 
ikoničko mišljenje može razvijati tehnikama sređivanja informacija višeg reda, zanovano 
na doslednom zaključivanju koje prevazilazi ono na šta može biti ukazano (Rajović, o. c.). 
 
NTC program se tako može posmatrati kao dobra pomoć za progresivno oslobađanje od 
neposrednog, što dalje omogućuje produktivne kombinatorne operacije u odsustvu 
onoga što je govorom označeno. Program je, dakle, zasnovan na shvatanju značaja 
unutrašnjih kapaciteta (za simbolizaciju ili za predstavljanje), ali i na Brunerovom davanju 
značaja mogućnostima intelektualnnog razvoja deteta pomoću tehnika kojima se detetov 
razvoj podstiče. 
 
I kako se u pomenutom priručniku za primenu ovoga programa pominje, savremenost je 
obeležena značajnim nalazima naučnika koji se bave umom, mozgom i genima. Mnoga su 
znanja iz ovih oblasti već akumilirana, ali malo je toga dobilo praktičan pedagoški izraz. 
Put do pedagoške prakse nikad nije neposredan. „No, program čije efekte sagledavamo 
mogao bi značajno da skrati vreme i lutanja, stranputice, jer nudi mogućnosti da se 
tehnike probaju” (Rajović,  o. c.). 
 
Činjenica da se program, čije efekte nastojimo u ovom istraživanju sagledati, već sprovodi 
u predškolskim ustanovama i/ili u letnjim školama u Novom Sadu, Beogradu, Nišu, 
Pančevu, Šapcu, Bačkoj Palanci, Kikindi, Užicu, ali i van Srbije (Prag, Brno, Ljubljana, 
Kopar, Bazel, Gorica, Veles, Zadar...), sa uverenjem praktičara u korist pri stimulisanju 
mentalnog razvoja dece, koordinaciji pokreta i motorike, podsticanju pažnje, 
koncentracije, divergentnog mišljenja, zaključivanja i funkcionalnog znanja – bila je 
značajan pokretač za ovo snimanje.  

 

Metodološki kontekst 

 

Predmet i problem ovog eksplorativnog istraživanja odnose se na posmatranje 
mogućnosti da se NTC sistemom učenja podstakne razvoj kritičkog mišljenja, odnosno u 
radu se daju nalazi kojima se posmatraju mogućnosti uticaja na razvoj jednog aspekta – 
diveregentnu produkciju, što je imalo nameru da dâ skroman prilog istraživanju jednog 
značajnog pitanja psihologije mišljenja u procesu nastave, a nalazi da ukažu na didaktičke 
domete NTC sistema, odnosno da posluže kao argumentacija za hipotezu koja bi bila u 
osnovi šire strukturisanog nacrta istraživanja ovih pitanja. Dakle, pitanje koje je u osnovi 
ovoga istraživanja odnosi se na doprinos NTC sistema učenja na razvoj divergentnog 
mišljenja, a pretpostavka na uverenje o mogućnostima transfera, odnosno da će se zadaci 
zasićeni procesima stvaralačkog mišljenja, kreativne imaginacije, inventivnosti i 
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divergentne produkcije odraziti na oslobađanje od konformističkog mišljenja i dati bolje 
efekte u divergentnoj produkciji.  
 
Subjekti ispitivanja i organizacija. – Istraživanje je vršeno na hotimičnom uzorku (N=23). 
Regionalni centri za stručno usavršavanje u Užicu i Kikindi su organizatori letnjih škola za 
darovite iz kojih je uzet uzorak za ovo istraživanje. Uzorak je sastavljen tako što su 
regionalni centri poslali dopis u škole u svom gradu i svaka škola je uradila selekciju po dva 
učenika iz generacije (IV razred). Selekcija je urađena tako što je prvo učiteljica 
preporučila nekoliko učenika iz svog odeljenja za koje misli da su daroviti, a onda su na 
osnovu predloga školski psiholog i pedagog odabrali dva učenika. Tako da je iz jedne 
škole, gde u generaciji ima oko 100 učenika, rađena dupla selekcija (preporuka učitelja, pa 
onda od ukupno 8–10 predloga koji pristignu do stručne službe, psiholog radi procenu i 
šalje u Regionalni centar dva učenika); sa učenicima se radilo svakoga dana 5 x 45 minuta. 
Radili su učitelji koji su završili NTC vežbe tipa: sakrivanje reči u rečenicu, pravljenje 
zagonetnih pitanja, prebacivanje teksta u asocijacije... Inicijalni test je rađen dana kada još 
nisu počeli sa NTC metodama, a finalni test su radili poslednjeg dana, dakle, nakon 10 
dana. Metoda istraživanja je eksperiment sa jednom grupom, a inicijalno i finalno 
ispitivanje rađeno je zadacima divergentne produkcije (Stojaković, 2009). Instrument je 
sastavljen po uzoru na zadatke koji se sreću u literaturi koja se bavi ovim pitanjima, 
navedenoj i drugoj, a isti se daje u prilogu.i 
 
Autori programa svesni značaja trajanja vežbi za efektivnost programa, nastojali su da 
sadržaji budu što više zasićeni procesima stvaralačkog mišljenja, kreativne imaginacije, 
inventivnosti i divergentne produkcije, što se odražava na oslobađanje od 
konformističkog mišljenja i daje bolje efekte u divergentnoj produkciji. Kao primer daju se 
sadržaji za dve radionice:  

Radionica:  
1. Sakrivanje reči u rečenici  

1a. Početni nivo (Žito gori – Togo), primeri: Miki šator razapinje (kiša); Uzmi 
jabuku. (zmija); Slobodan skače. (Danska); Mali pas (lipa)  
1b. Viši nivo. Ispod malog lista, krije se... (glista); Uzmi jaje i budi oprezan, 
unutra je nešto opasno (zmija); Ko mleko za nas daje (koza) 

2. Sastavljanje zagonetnih pitanja. Na zadatu reč CRV, prave pitanja, ali prvo 
reproduktivna pitanja (gde možemo da nađemo crva ili šta pecaroš stavlja 
na udicu), pa tek onda zagonetna, npr. šta povezuje neprskanu jabuku i 
udicu? 

3. Tehnika duplih asocijacija (20 imenica). 
Uputstvo: „U ovom sistemu pamćenja, prvo se mora odrediti za svaki broj od 1 
do 20 odgovarajuća slika/asocijacija (po izgledu, fonetskoj sličnosti, simbolici; 
npr. jedan je raketa, dva je labud, tri je ptica itd). Zatim se napisane imenice 
povezuju sa određenim brojem, ukoliko je prva imenica balon, ona se povezuje 
sa rednim brojem 1 (raketa) i pravi se nelogična priča od ta dva pojma (Raketa je 
poletela, ali se pokvarila, pa je uz pomoć balona odletela na Mars.).” 

 
Navedeni primeri ilustruju zadatke koje su ispitanici radili u toku navedenih 10 dana. Iz 
zadataka se vidi da su vežbali fleksibilnije posmatranje datih elemenata u rečenicam, 
tekstovima... (skrivanje reči u rečenicama, tehnika duplih asocijacija). Dakle, u istraživanju 
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efekata ovoga programa pošlo se od pretpostavke da će vežbe navedenog i drugih tipova 
(analize bitnih odnosa i veza, sinteza, uopštavanja bitnih podataka i veza bitnih činjenica, 
analize značajnih veza...) u vežbama uticati na razvoj divergentnog mišljenja. Bitna je 
napomena da se ovim programom nije insistiralo na vežbama koje se direktno odnose na 
divergentnu produkciju, dakle, učenici IV razreda osnovnih škola koji su se našli u ovom 
uzorku (Užice i Kikinda, N= 23) nisu u okviru NTC sistema učenja direktno vežbali 
divergentno mišenje, odnosno produkciju na zadacima sličnim kojima je ovaj vid kritičkog 
mišljenja, dakle divergentna produkcija, posmatrana. Vežbanja u okviru NTC sistema 
učenja mogli su samo indirektno da utiču na razvoj divergentne produkcije, dakle putem 
transfera, čime je, u stvari, proveravana teza o uticaju ovoga sistema učenja na razvijanje 
različitih aspekata sposobnosti mišljenja, tj. divergentne produkcije.  
 
Autori programa su svesni značaja trajanja vežbi, zato su njihova nastojanja bila usmerena 
ka tome da sadržaji budu što više zasićeni procesima stvaralačkog mišljenja, kreativne 
imaginacije, inventivnosti i divergentne produkcije, što se odražava na oslobađanje od 
konformističkog mišljenja i daje bolje efekte u divergentnoj produkciji.  

 

Nalazi i interpretacija 

 

U prikazu nalaza polazi se od deskriptivne statistike u kojoj se upoređuju nalazi inicijalnog 
i finalnog merenja pojedinačno za svaki zadatak, tj. predmet za koji su se tražili 
divergentni odgovori (igla, zrno, šolja, lopta). Daju se, dakle, pregledi tačnih odgovora za 
divergentnu produkciju upotrebne vrednosti navedenih predmeta. A iza ovoga su dati i 
grafički prikazi prosečnog broja tačnih odgovora na inicijalnom i finalnom merenju za 
divergentne ideje upotrebne vrednosti istih predmeta. 
 

Deskriptivna statistika – Tabela1. 1. Pregled  divergentnih odgovora za loptu na 

inicijalnom i finalnom merenju  
 

 N Minimum Maximum Sum Mean Std. Deviation 

lopta_t_1 19 0 3 15 ,79 ,976 

lopta_t_2 19 0 5 30 1,58 1,575 

Valid N (listwise) 19      

 
Na osnovu rezultata dobijenih deskriptivnom statistikom uviđamo da je ukupan broj 
tačnih odgovora za upotrebu lopte na inicijalnom merenju 15, njihov opseg je od 0 do 3. 
Prosečan broj tačnih odgovora za upotrebu lopte po osobi iznosi 0,79 dok je standardno 
odstupanje od te vrednosti 0,976. Ukupan broj tačnih odgovora za upotrebu lopte na 
finalnom merenju je 30, njihov opseg je od 0 do 5 tačnih odgovora po osobi. Prosečan broj 
tačnih odgovora iznosti 1,58, a standardno odsupanje od te vrednosti iznosi 1,575. 
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Grafikon 1.1. Prikaz prosečnog broja  divergentnih odgvora za upotrebu lopte na 

inicijalnom i finalnom merenju 
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Tabela 1. 2. Pregled divergentnih odgovora za šolju na inicijalnom i finalnom merenju 

  
 N Minimum Maximum Sum Mean Std. Deviation 

šolja_t_1 19 0 4 23 1,21 1,228 
šolja_t_2 19 0 4 41 2,16 1,214 

Valid N (listwise) 19      

 
Tačnih odgovora za upotrebu šolje na inicijalnom merenju ukupno ima 23, a njihov opseg 
kreće se od 0 do 4 tačna odgovora po osobi. Prosečan broj tačnih odgovora je 1,21, a 
standardno odstupanje od te vrednosti iznosi 1,228. Na finalnom merenju ukupna broj 
tačnih odgovora iznosi 41, raspon je od 0 do 4 tačna odgovora po osobi, prosečan broj 
tačnih odgovora iznosi 2,16, a standardno odstupanje od te vrednosti je 1,214. 
 

Grafikon 1.2. Prikaz prosečnog broja  divergentnih odgvora za upotrebu šolje na 

inicijalnom i finalnom merenju 
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Tabela 1.3. Pregled divergentnih odgovora za iglu na inicijalnom i finalnom merenju

 

 N Minimum Maximum Sum Mean Std. Deviation 

igla_t_1 19 0 5 35 1,84 1,302 
igla_t_2 19 0 6 43 2,26 1,447 
Valid N (listwise) 19      

 
Ukupan broj tačnih odgovora za iglu na inicijalnom merenju iznosi 35, opsega od 0 do 5 
tačnih odgovora po osobi. Prosečan broj tačnih odgovora je 1,84, a standardno ostupanje 
od te vrednosti je 1,302. Na finalnom merenju je bilo ukupno 43 tačna odgovora, opsega 
od 0 do 6, prosečan broj tačnih odgovora iznosio je 2,26 odgovora po osobi a vrednost 
standardne devijacije je 1,447. 
 
 
Grafikon 1. 3. Prikaz prosečnog broja divergentnih odgvora za upotrebu igle na inicijalnom i 

finalnom merenju 

 
 
 
Tabela 1. 4. Pregled divergentnih odgovora za zrno na inicijalnom i finalnom merenju 

   
 N Minimum Maximum Sum Mean Std. Deviation 

zrna_t_1 19 1 4 43 2,26 1,195 
zrna_t_2 19 0 4 44 2,32 1,293 
Valid N (listwise) 19      

 
Na inicijalnom merenju ukupno je bilo 43 tačna odgovora, opsega od 1 do 4. Srednja 
vrednost iznosila je 2,26 dok je standardna devijacija iznosila 1,195. Na finalnom merenju 
ukupno je bilo 44 tačna odgovora, opsega od 0 do 4, srednja vrednost iznosila je 2,26, a 
standardno odstupanje od te vrednosti iznosilo je 1,293. 
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Grafikon 1.4. Prikaz prosečnog broja divergentnih odgvora za upotrebu zrna na inicijalnom 

i finalnom merenju 
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Iz prethodnih pregleda uočavaju se pomaci u finalnom merenju kod svih posmatranih 
predmeta, što bi već na prvom koraku sumiranja nalaza upućivalo na zaključak o 
pozitivnim efektima, za koje, pored ostalog, verujemo da se mogu pripisati, bar jednim 
delom, NTC načinu rešavanja zadataka u samom programu. Dalje statističke analize 
posmatrale su skupne efekte, te se u pregledu nalaza koji sledi vidi ukupan broj tačnih 
odgovora na inicijalnom i finalnom merenju, iz koga se, takođe, vidi veća uspešnost u 
divergentnoj produkciji na finalnom testu, što se i u grafičkom prikazu, koji se daje iza 
numeričkog pregleda, još jasnije uočava. 
 
Uočljivo je da je najslabija divergentna produkcija bila kod različite upotrebne vrednosti za 
predmet lopta (inic. 0,79-fin. 1,58), a najveća za predmet zrno (inic. 2,26- fin. 232), s tim što 
je bolja diveregentna produkcija uočljiva za predmete: igla i šolja (šolja: inic.1,21- fin.2,16; 
igla: inic. 184, fin. 2,26). Šta je uzrok ovome može se na osnovu ovih nalaza samo nagađati. 
Jedan od utisaka je da su sami predmeti omogućavali veću mnogostranost upotrebe, 
kada je reč o efektu divergentne produkcije za zrno, te je već kod inicijalnog teksta 
pokazana veća divergentna produkcija. Očekivalo bi se da se manifestuje jači uticaj 
iskustva u radu sa predmetima, tj. njihovo bolje poznavanje, te bi u tom slučaju lopta i 
šolja trebalo da u inicijalnom testu imaju jaču divergentnu produkciju. Značajna je još i 
konstatacija da su predmeti birani upravo tako da prethodno navedene karakterisitke 
predmeta, dakle, poznavanje njihovih karakterisitka, prethodno znanje i iskustvo nemaju 
značajnijeg uticaj, tj. da se svi nalaze u istoj poziciji, da budu jednako bliski ispitanicima. 

 
 

                                                   Svi kreativni odgovori na testu 1 i testu 2 

 
Tabela 2. 1. Pregled ukupnog broja  divergetnih odgovora na inicijalnom i finalnom merenju 

    
 N Minimum Maximum Sum Mean Std. Deviation 

ukupno1 19 2,00 15,00 116,00 6,1053 4,06741 
ukupno2 19 2,00 19,00 158,00 8,3158 4,73817 
Valid N (listwise) 19      
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Uviđamo da je broj svih tačnih odgovora na prvom merenju 116, srednja vrednost iznosi 
6,1053 dok je standardna devijacija 4,06741. Na drugom merenju ima ukupno 158 tačnih 
odgovora, srednja vrednost iznosi 8,3158 a standardna devijacija 4,73817. A iza ovo uočava 
se da su ukupni pomaci u divergentnoj produkciji manifestni, što nam dalje potvrđuju 
nalazi statističke analize t-testa, kojima se konstatuje da je statistički značajno povećan 
broj svih tačnih odgovora na Testu 2. 
 

Grafikon 2. 1. Pregled prosečnog broja divergentnih odgovora na 

 inicijalnom i finalnom merenju 

prvo merenje

drugo merenje
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UKUPAN BROJ DIVERGENTNIH ODGOVORA T- TEST 

 
Činjenica da je prosečan broj divergentnih odgovora na finalnom testu u odnosu na 
inicijalno stanje divergentne produkcije, utvrđen T-testom uparenih uzoraka statistički 
značajno povećan, govori o značajnom uticaju instrukcija i smerenica na divergentnu 
produktivnost učenika koje su zastupljene u NTC sistemu, čije efekte posmatramo. 
Argumentacija ovoga nalaza daje se dalje u tabelama za svaki element posebno 
divergentne produkcije posebno, a grafički prikazi još jasnije ovo predstavlju. 
 
Paired Samples Statistics 

 Mean N Std. Deviation Std. Error Mean 

ukupno1 6,1053 19 4,06741 ,93313 
Pair 1 

ukupno2 8,3158 19 4,73817 1,08701 
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   Eta kvadrat= 0,40 
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Sig. (2-tailed) iznosi 0,03 što je manje od zadatog alfa nivoa od 0,05. Na osnovu toga 
možemo zaključiti da postoji statistički značajna razlika u rezultatima za iglu na prvom i 
drugom merenju. 
 
T-testom uparenih uzoraka procenjen je uticaj instrukcija i smrenica na divergentnu 
produktivnost učenika. Uviđamo da je statistički značajno povećan ukupan broj tačnih 
odgovora na merenju (M=8,3158 SD=4,73817) u odnosu na inicijalno merenje (M=6,1053, 
SD=4,06741) p<0,005. Prosečan broj svih tačnih odgovora na finalnom merenju povećao 
se za 2,21053 a vrednost Eta kvadrata (eta kvadrat = 0,40) pokazuje da je uticaj instrukcija 
bio značajan. 

 

Descriptives 

 
Tabela 3.1. Pregled divergentnih odgovori za loptu na Testu 1 i Testu 2 

 

 N Minimum Maximum Sum Mean Std. Deviation 

Tačni odgovori za loptu (Test 1) 23 0 2 2 .09 .417 

Tačni odgovori za loptu (Test 2) 23  0 3 26 1.13 .626 

Valid N (listwise) 23      

 
Na osnovu rezultata dobijenih pomoću opisane (deskriptivne) analize podataka uviđamo 
da je tačnih odgovora za loptu na prvom merenju (Test 1) ukupno 2, njihov opseg je od 0 
do 2 tačna odgovora po osobi. Srednja vrednost, tj. prosečan broj tačnih odgovora za 
loptu po osobi, iznosi 0,09, a standardno odstupanje od srednje vrednosti je 0,417. 
Ukupan broj tačnih odgovora za loptu na drugom merenju (Test 2) iznosi 26, njihov opseg 
je od 0 do 3. Srednja vrednost je 1,13 dok je standardno odstupanje od te vrednosti 0,626. 
 
Grafikon 5.1. – Prikaz prosečnog broja divergentnih odgovora po učeniku za loptu na Testu 

1 i Testu 2 
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Tabela 3.2. Pregled tačnih odgovora za šolju na Testu 1 i Testu 2 

  
 N Minimum Maximum Sum Mean Std. Deviation 

Tačni odgovori za šolju 
(Test 1) 

23 0 2 14 .61 .583 

Tačni odgovori za šolju 
(Test 2) 

23 1 3 33 1.43 .662 

Valid N (listwise) 23      

 
Osljanjajući se na rezultate deskriptivne analize zaključujemo da tačnih odgovora za šolju 
na prvom merenju (Test 1) ima ukupno 14, njihov opseg je od 0 do 2. Srednja vrednost, tj. 
prosečan broj tačnih odgovora po osobi, iznosi 0,61 a standardno odstupanje od srednje 
vrednosti je 0,583. Ukupan broj tačnih odgovora za šolju na drugom merenju (Test 2) 
iznosi 33, njihov opseg je od 1 do 3. Srednja vrednost je 1,43 dok je standardno odstupanje 
od te vrednosti 0,662. 
  

Grafikon 3.2. – Prikaz prosečnog broja divergentnih odgovora po učeniku  

za šolju na Testu 1 i Testu 2 

 
 

 

Tabela 3.3. Pregled divergentnih odgovora za iglu na Testu 1 i Testu 2 

 

 N Minimum Maximum Sum Mean Std. Deviation 

Tačni odgovori za iglu 1 23 0 7 106 4.61 1.971 
Tačni odgovori za iglu 2 23 2 7 86 3.74 1.322 
Valid N (listwise) 23      

 
Polazeći od rezultata deskriptivne statistike, zaključujemo da je ukupno 106 tačnih 
odgovora za iglu na prvom merenju (Test 1). Opseg tačnih odgovora po osobi kretao se 
od 0 do 7. Srednja vrednost iznosio 4,61, a standardno odstupanje od srednje vrednosti je 
1,971. Ukupan broj tačnih odgovora za šolju na drugom merenju (Test 2) iznosi 86, njihov 
opseg je od 2 do 7 tačnih odgovora po osobi. Srednja vrednost je 3,74 dok je standardno 
odstupanje od te vrednosti 1,322. 
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Grafikon 3.3. – Prikaz prosečnog broja divergentnih odgovora po učeniku za  

iglu na Testu 1 i Testu 2 

 
 

Tabela 3.4. Pregled divergentnih odgovora za zrno na Testu 1 i Testu 2 

 

 N Minimum Maximum Sum Mean Std. Deviation 

Tačni odgovori za zrno 1 23 0 2 15 .65 .647 
Tačni odgovori za zrno 2 23 0 3 27 1.17 .887 
Valid N (listwise) 23      

 
Na osnovu rezultata prikazanih u tabeli 4. uviđamo da tačnih odgovora za zrno na prvom 
merenju (Test 1) ima ukupno 15, njihov opseg je od 0 do 2 tačna odgovora po osobi. 
Srednja vrednost iznosi 0,65, a standardno odstupanje od srednje vrednosti je 0,647. 
Ukupan broj tačnih odgovora za zrno na drugom merenju (Test 2) iznosio 27, njihov opseg 
je od 0 do 3. Srednja vrednost je 1,17 dok je standardno odstupanje od te vrednosti 0,887. 
 

Grafikon 3.4. – Prikaz prosečnog broja  divergentnh odgovora po učeniku 

 za zrno na Testu 1 i Testu 2 

 

 
 

Tabela 3. 5. Pregled svih divergentnih odgovora na Testu 1 i Testu 2 

    
 N Minimum Maximum Sum Mean Std. 

Deviation 

Ukupno_tačnih_odgovora_1 23 0 11 137 5.96 2.364 
Ukupno_tačnih_odgovora_2 23 4 12 172 7.48 2.129 
Valid N (listwise) 23      
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Iz datog pregleda svih tačnih odgovora na testu 1 i 2 uviđamo da je broj svih tačnih 
odgovora na prvom merenju (Test 1) 137, njihov opseg je od 0 do 11. Prosečan broj svih 
tačnih odgovora za prvo merenje iznosi 5,96, a standradno odstupanje od te vrednosti je 
2,364. Broj svih tačnih odgovora na drugom merenju (Test 2) iznosio 172. Opseg tačnih 
odgovora po osobi kreće se od 4 do 12 dok je prosečan broj ukupnih tačnih odgovora po 
osobi iznosio 7,48, a standardno odstupanje od te vrednosti je bilo 2,129. Grafički prikazi 
dalje ovo očiglednije ilusturuju. 
 
 

Grafikon 3.5. – Prikaz svih divergentnih odgovora učenika na Testu 1 i Testu 2 

 
 

 

Grafikon 3.6. – Prikaz prosečnih odgovora po učeniku za ukupan broj tačnih odgovora 

na Testu 1 i Testu 2 

 
 
 

T-TEST – UKUPAN BROJ ODGOVORA 
 
Paired Samples Statistics 

 Mean N Std. Deviation Std. Error Mean

Ukupno_tačnih_odgovora_1 5.96 23 2.364 .493 
Pair 1 

Ukupno_tačnih_odgovora_2 7.48 23 2.129 .444 
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Paired Samples Test 

Paired Differences 

95% Confidence 
Interval of the 

Difference 

 

Mean Std. 
Deviation 

Std. 
Error 
Mean 

Lower Upper 

t df Sig. (2-
tailed) 

Pair 
1 

Ukupno 
tačnih 

odgovora 
1  

Ukupno 
tačnih 

odgovora 2 

-1.522 3.540 .738 -3.053 .009 
-

2.061 
22 .051 

       Eta kvadrat = 0,16 
Sig. (2-tailed) iznosi 0,05  što je jednako sa zadatim alfa nivoa od 0,05, To bi značilo da je 
vrednost na granici statističke značajnosti. Ovakve vrednosti dobili smo zbog malog 
uzorka ispitanika. Kada bi broj ispitanika na testu bio veći, dobili bismo i manje vrednosti 
Sig. Na osnovu toga možemo zaključiti da postoji značajna razlika u rezultatima dobijenim 
u Testu 1 i Testu 2. 
 
T- testom uparenih uzoraka procenjen je uticaj instrukcija i smerica na divergentnu 
produktivnost učenika. Utvrđeno je da je statistički značajno povećan broj svih  tačnih 
odgovora na Testu 2 (M= 7,48 , SD=2,129) u odnosu na Test 1(M = 5,96, SD =2,364), p≤ 
0.005. Prosečan broj svih tačnih odgovora na Testu 2 povećao se za 1,522 a vrednost eta 
kvadrata (eta kvadrat=0,16) pokazuje da je uticaj instrukcija značajan. 
 
Prethodni nalazi idu u prilog nameri ovoga istraživanja da se eksplorativnim istraživanjem 
posmatraju mogućnosti da se NTC sistemom učenja podstakne razvoj kritičkog mišljenja, 
odnosno da se posmatraju mogućnosti uticaja na razvoj jednog aspekta – diveregentnu 
produkciju, i time učini mali korak u istraživanju jednog značajnog pitanja psihologije 
mišljenja u procesu nastave, a nalazi da ukažu na didaktičke domete NTC sistema. Moglo 
bi se, dakle, reći da nalazi, uz sva metodološka ograničenja, u smislu uzorka i broja 
posmatranih varijabli, mogu da služe kao argumentacija za hipotezu koja bi bila u osnovi 
šire strukturisanog nacrta istraživanja ovih pitanja, jer statistička značajnost 
napredovanja, nakon primene NTC sistema pruža indicije značajnog doprinosa NTC 
sistema učenja na razvoj divergentnog mišljenja, dakle, potvrđuje polazno uverenje – 
pretpostavku o mogućnostima transfera, o mogućnosti da zadaci zasićeni procesima 
stvaralačkog mišljenja, kreativne imaginacije, inventivnosti i divergentne produkcije, 
korišćeni u NTC sistemu učenja utiču na oslobađanje od konformističkog mišljenja i daju 
bolje efekte u divergentnoj produkciji. 
  

Zaključna razmatranja 

 

Korak dalje u zaključku značio bi osvrt na značaj nalaza do kojih je ovo malo eksplorativno 
istraživanje na temu razvoja pojedinih kognitivnih sposobnosti, u ovom slučju divergetne 
produkcije, kao posledice primena strategija NTC sistema učenja, pokušalo da dođe. 
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Nalazi, kako je pomenuto, uz sva metodološka ograničenja i ograde, potvrđuju značaj 
didaktičkog pristupa, instrukcija i sadržaja NTC programa u podsticanju divergentne 
produkcije. Ovo bi se moglo uzeti kao potvrda zalaganja za ranu stimulaciju i verovanja 
neurofiziologije da su rane stimulacije značajne za razne vidove kognitivnih sposobnosti, 
posebno, kako se u navedenim priručnicima R. Rajovića (2009a,b i 2012a,b,c) navodi za 
matematičko logičko razmišljanje, jer se visoko specijalizovane funkcije, potrebne ovim 
sposobnostima, nalaze u prednjem delu kore velikog mozga koje poslednje sazrevaju. To 
je činjenica iz neurofiziologije, koja govori da regije mozga za matematičko logičko 
razmišljanje završavaju mijelinizaciju tek posle četrnaeste godine, te je upravo ovo razlog 
za intenzivnije podsticaje u ovom periodu. 
 
Istraživanja neurofiziologa ukazuju na to da intelektualne sposobnosti zavise od broja 
sinapsi u mozgu. Neki autori navode da se do pete godine života formira 50%, do sedme 
75%, a do dvanaeste godine 95 sinapsi (Rajović, 2009a), a savremena neuropsihologija, 
baveći se proučavanjem biološke osnove različitih psihičkih funkcija (percepcija, pažnja, 
pamćenje, mašta…), nalazi da su odnosi i emocije važna osnova u procesu učenja, da je 
svako dete drugačije i da je potreban individualni pristup u vaspitanju, uz adektvanu ulogu 
sredine. Nalazi ovoga istraživanja indikativni su i za činjenicu da je neuropsihologija 
konstatovala da genetski potencijal IQ zavisi o broju nervnih ćelija u mozgu i od količine 
veza (sinapsi) među neuronima. Budući da se na broj veza među neuronima i na ukupnu 
količinu mreže neurona u mozgu može obrazovanjem uticati, a time i na razvoj IQ-a i 
mišljenja, posebno stvaralačkog i produktivnog, prirodno je da se traga za načinima kako i 
kada to učiniti. Dokazano je da je razvoj mozga do sedme godine života najdinamičniji i da 
su povećane mogućnosti uticaja na obogaćivanje veza među neuronima (Rajović, o. c.). 
Prema Rajoviću „unutar mozga odigrava se borba za dominaciju među neuronima, 
stvaraju se nove veze između aktivnih neurona i novi komandni putevi, podstiče se razvoj 
važnih centara u mozgu, formira se čitava mreža novih puteva” (ib.). Stimulacijom mozga 
u procesu rada sa decom omogućuje se povećavanje neuronske mreže, a time i povećanje 
intelektualnih sposobnosti, IQ, kreativnog i apstraktnog mišljenja (ib.). 
 
Iako je mozak i dalje velika misterija, neurologija sve više rasvetljava pojedine njegove 
funkcije. Dokazi o značaju razvijenosti mreže sinapsi među neuronima u mozgu za razvoj 
intelektualnih sposobnosti, i da je moguće tu mrežu vaspitno-obrazovnim radom menjati 
– razvijati u skladu su sa nalazima ovoga istraživanja, kao i sa shvatanjem nobelovca, 
neurologa F. Krika (engl. Francis Crick), koji piše: „Vi, vaše radosti i tuga, vaša sećanja i 
vaše ambicije, vaš osećaj ličnog identiteta i slobodne volje, sve je to, u stvari, ništa drugo 
do ponašanje velikog skupa nervnih ćelija i uz njih vezanih molekula” (Rajović, 2009b). 
Ovo se smatra osnovnom duhovne inteligencije, a poduprto je dokazima da intelektualno 
sposobniji pojedinci mogu lakše mobilizovati odgovarajuće neuralne centre u mozgu i 
brže rešavati postavljene zadatke uz manju aktivnost celine mozga, što ide u prilog 
adekvatnim podsticajima, odnosno podupire nalaze do kojih se u ovom istraživanju došlo. 
 
Svesnost o metodološkoj skromnosti istraživačkog nacrta ne umanjuje motivaciju za 
novim koracima na ovom polju, posebno činjenica da nalazi mogu poslužiti, ako ne 
drugačije, ono, bar, u hipotetičke svrhe za nove metodološke nacrte, a iz praktičnog ugla 
kao potvrda didaktičke vrednosti NTC sistema učenja. 
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 Prilog br. 1.  

 
ZADACI DIVERGENTNE PRODUKCIJE (ZDP-1) 

 
Pred Tobom su zadaci koji od Tebe zahtevaju da daš što više originalnih i neobičnih 
odgovora. U dole navedenim primerima nastoj da pronađeš što više korisnih upotreba 
jedne lopte, igle, zrna pšenice, šolje za kafu. Svaki od navedenih predmeta ima svoju 
uobičajenu upotrebu: Ti treba da dopišeš (nabrojiš) nekoliko drugih (različitih) upotreba 
za taj predmet. 
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Na primer: sveska se koristi za pisanje domaćih zadataka, a moguće je upotrebiti i za 
potpalu vatre, izradu čamaca za igru u bazenu, oblaganje fioka listovima iz nje, za brisanje 
prozora papirom itd. Takvih različitih upotreba, kao što znate ima mnogo. Navedite što 
više mogućih upotreba za svaki od navedenih predmeta: 
 
lopta                                                                                  šolja 
za igru                                                                           za kafu 
______________________________                   ______________________________ 
______________________________                   ______________________________ 
 
igla                                                                                      zrna 
za šivenje                                                                     pšenice 
______________________________                   ______________________________ 
______________________________                   ______________________________ 
 
Ako nemaš dovoljno linija, upiši u prazan prostor koji sledi: 
 
Ne moraš se potpisati. Hvala! 
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istraživanja. 



Gojkov, Rajović, Stojanović: NTC LEARNING SYSTEM AND DIVERGENT PRODUCTION 
________________________________________________________________________________________________________ 

 

 

109 

Grozdanka Gojkov  
Teacher Training Faculty University in Belgrade 
Ranko Rajović  
MENSA, Novi Sad, University of Primorskem, Koper           Original scientific paper 
Aleksandar Stojanović                 UDK: 37.025 
Teacher Training Faculty University in Belgrade                                   DOI: 10.17810/2015.09 

 
 

============================================================================== 
 
 

NTC LEARNING SYSTEM AND DIVERGENT PRODUCTION 
 
 

Resume: A short presentation of the basic findings of an explorative research, in 
which the possibility of encouraging the development of critical thinking with the 
NTC learning system was explored, i.e. only the results of its influence on the 
development of one aspect – divergent productionare presented. This paper is a 
modest addition to the research of an important question – the psychology of 
thinking in the teaching process, while the findings indicate the didactic reach of the 
NTC system. The research was conducted on a purposive sample (N= 23). The 
theoretical basis is Osborn’s system of creative development, which is founded on 
the following psychological mechanisms: research and test other possibilities of 
applying the idea; adapt, modify, increase, decrease, condense, substitute, change the 
element order, reorder everything, combine two or more ideas (Kvascev, 1981), and 
Torance’s (Torancce, according to Kvascev, R, op.cit.)system of creative 
development which is theoretically based on: revealing the multiple meanings of the 
given facts and increase of the given information value; developing the strategies of 
creative learning through discovery; developing the motivational components of 
creativity; the synthesis of empirical research and theoretical generalization; the 
associative basis for discovery; finding the new on the basis of incomplete facts and 
insufficiently structured material; the individualization of creative learning according 
to the cognitive development of the examinee (Kvascev, op.cit). 
 

Research method is experiment with one group, while the initial and final 
questioning was conducted with divergent production tasks (Stojakovic, 2009). 
 

The basic findings refer to the following: the statistical relevancy of the development 
after the application of the NTC system which indicates the relevant positive 
influence of the NTC learning system on the development of thinking. This therefore 
confirms the starting belief – assumption about the possibility of transfer, in other 
words the possibility that tasks saturated with creative thinking, creative 
imagination, inventiveness and divergent production used in the NTC learning system 
influence the release from conformist thinking and give more successful effects in 
divergent production.  
 

The didactic implications of this refer to: the effects of the NTC program, the 
participants in this explorative research confirm the practical aspect of theoretical 
ideas which reached us as a consequence of the cognitive revolution and creativity 
research (Ozborn, Torans, Kvascev...).These ideas were expressed practically in the 
content of programs, with which we can successfully develop the influence of early 
presentation on the development of divergent thinking, universal material 
representations… 
 

Key words: NTC Learning System, divergent production.  
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Introduction  
 

Many neuropsychologists searched for the answer to the question of how important brain 
size is to intelligence, latter the importance of certain parts of the brain etc. Today we 
question the brain localization relevancy in the study of intelligence. Namely, it is considered 
that intelligence is not a function of the parietal lobes, or other parts of the brain. But rather 
intellectual ability is increased if a person possesses, as a whole, a neurological system which 
functions well.  
 
Among a number of accepted views on intelligence (psychometrical, developmental, 
biological, cognitive) today those which can be categorized as biological are on the increase. 
In this group also there are different approaches. One of them is devoted to the research of 
the human brain structure; another is devoted to the research of indexes for the 
measurement of brain functioning (intelligence is not a static quality; it is projected in problem 
situations). In the same group but with a different approach are the ones who research 
human genetics, and search for the answer to the question to what extent is intelligence an 
inherited characteristic. In the fourth group of the biological approach to intelligence the 
topic of research are the ways in which the nervous system develops or does not develop, 
hence the ways in which genes express themselves or fail to express themselves in different 
phases of development. 
 
For now none of the mentioned approaches have been able to solve the question – what is 
intelligence? It is considered that researchers who are biologically oriented do not accept the 
definition of intelligence put forth by other orientations – intelligence tests, thoughts on 
intelligence etc. and therefore search for correlations between intelligence tests and brain 
size, electrophysiological functioning of the nervous system, genetic inheritance and other 
factors. Hopes of biologically oriented researchers lie in the possibility to directly read 
intelligence by observing brain waves or genetic equipment in the future.  
 
In the last few decades a large body of knowledge has been accumulated on the topic of brain 
organization. Technology has been developed which is for a more precise at determining brain 
functions. However, determining this specificity, as many view it, carries with it a paradox. It is 
considered that the nervous system acts as a collection of thousands of isolated centers 
which “turn on” at will. It is spectacularly harmonized and therefore the reactions rarely 
interfere with each other. A billion nervous cells function so that we can have a single 
experience. Explorative research, the results of which we are presenting in this paper, refer to 
the possibilities of the NTC program and the practical aspects of the theoretical ideas which 
reached us as a consequence of the cognitive revolution. Some of these ideas primarily refer 
to the following: the developmental view, universal mental representations, different forms 
of intelligence, advantages and disadvantages of early presentation, the role of individuality, 
motivation and emotion… 
 

The theoretical background and terminology explanation 
 

The theoretical basis of this research is the Osborn’s system for developing creativity, which is 
founded on the following psychological mechanisms: research and implement other primary 
idea possibilities; adapt, modify, increase, decrease, reduce, condense; substitute; change the 
element order; reorder everything; combine two or more ideas (Kvascev, 1981) and Torancce’s 
(Torancce, prema Kvascev, op.cit.) system of developing creativity whose theoretical basis lies 
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in: realizing the multiple meanings of the given facts and the amplification of the given data; 
developing strategies for creative learning through discovery; the development of 
motivational components of creativity; synthesis of empirical research and theoretical 
generalizations; the associative basis of discovery; the discovery of something new based on 
incomplete facts and insufficiently structured material; the individualization of creative 
learning according to the cognitive development if the examinee (Kvascev, R., op.cit). 
In the theoretical background also included were the findings of R. Kvascev who, while 
researching the abilities for learning and personality, found that among intellectual operations 
on which creative forms of learning are based, selected the following as significant results: the 
transformation of the given information and ideas in the sense of discovering new meanings 
of concepts and the development of new inventions. Speaking of this he found that the 
psychological processes of idea transformation are based on the fact that the functional 
meaning of a subject can be noticed in many ways regardless of the constancy of the object 
(R. Kvascev, 1980). From the psychological principles on which forms of creative thinking are 
based important for this paper are the following: old experience is used in a new situation; the 
given objects in a situation or state are transformed, changed, viewed in a new meaning, a 
new role before they can be used in a new way... It can therefore be concluded that 
intellectual operations and psychological principles form a general schema of creative 
processes (ibidem), which, among other things, is comprised of divergent thinking. The core 
importance of this complex concept could be narrowed down to the intellectual operations of 
researching many possible solutions to a problem, producing a large number of new ideas, 
associative fluency (production of analogies, similar problems, the discovery of new 
relations), expressive fluency (organizing ideas within a theory or system), flexibility (different 
approaches to solving a problem situation and the ability to solve a task in different ways); 
originality; elaboration (development of work, theory and systems (ibidem). 
 
In addition to the aforementioned, in the theoretical framework, and as help in the resolution 
of the divergent thinking term framework, sections of Gilford’s ability theory (Gilford, 1967, 
prema: Kvascev, op. cit.)can be taken. According to Gilford, factors of divergent thinking 
significant for this paper are: the discovery of the new, unusual; methodological originality, 
the anticipation of new ideas, solutions, answers, discovery of new meaning, flexibility, 
fluency… Among theories of creative work we will single out Mednick’s (Mednick, 1964, 
prema: Kvascev, 1980) understanding of creative thinking, which, as he sees it, is formed form 
associative elements of new combinations which fulfill certain demands, or can in some way 
be used. The basic task in creative thinking, according to him, is connecting ideas which are at 
a distance from each other. One of the associative mechanisms of the creative process is 
“mediation”. Mednik considers that wider flexibility of cognitive structures as a mediator 
between the stimuli and the answer, based on relations, and not just on associations, can 
contribute to the success of the creative process (Mednik, op. cit.). Research of distant 
associative elements and their grouping into new usable combinations can also contribute.  
 
The purpose of the above description of theories, principles, factors etc. is to touch on the 
question of creative production from different views. Therefore, to indicate the importance of 
ability theory, their connection to creativity theory, to highlight that they are the source of 
many principles that form the basis of creativity fostering theories, with which factors and 
psychological elements are determined which explain these complicated psychological 
mechanisms. In this way a framework is created for the understanding of the theoretical basis 
of the research, the results of which are shown here and which were the basis of the choice 
for the research approach, i.e. its elements (ibidem). 
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NTC learning system 
 

NTC is an abbreviation of “Nikola Tesla Center” - department for the gifted in the Teachers 
Association of Serbia, which functions in Mensa Serbia, MaticaSrpska and the Teachers 
Society in Novi Sad. The aim of the program is the fostering of intellectual development of 
gifted school children and the discovery of gifted children. The NTC program was created by 
RankoRajovic (founder of Mensa in a few countries and a long standing member of the Mensa 
international committee for gifted children, UNICEF collaborator for education) and Uros 
Petrovic (long standing president of MENSA Serbia and a writer for children). The program 
was implemented in Slovakia, Italy, The Czech Republic, Romania, Montenegro, Croatia, 
Bosnia and Herzegovina, Slovenia, and Serbia. The implementation is in a summer camp, 
which lasts for 10 days, usually in the form of workshops.  
 
The essence of the problem finds its basis in cognitive psychology, which has been interested 
in the connection between cognition and neurology for a longer time, and many authors have 
tried to find an answer to this question from the biological basis of cognition. Interest for the 
way in which anatomy and physiology of the nervous system influence cognition is great. 
Cognitive psychology studies the connections between the brain and other aspects of the 
nervous system’s cognitive processing and human behavior (Rajovic, 2012). 
 
In order to understand the results and their clear interpretation we give a short overview of 
the development of understanding and research on the influence of the brain on cognition. In 
XIX century we come across research on the localized functions in the brain (physiologist 
Johannes Miller, according to: Lurija, 1983).The conceptions of many authors are widely 
known on the inability to dissolve thinking into elementary mechanisms (associations or 
structural processes - Gestalt psychology XX century). The reasons for a late research of the 
brain organization some authors see in the phenomenological approach to thinking, which 
considers thinking a spiritual act, and in that way holds back neurological and brain 
organization research. Contemporary neuropsychology tackles the problem of the brain basis 
of intellectual activity by examining the relation between thinking and the brain (ibidem). 
 
Critics of neuropsychology note that a guided selective process of thinking could not have 
been understood as a result of the mechanic actions of separate associations. Hence Herbart’s 
attempt to, based on the mathematical model of thinking, determine the direction of thought 
by imposing the stronger and suppressing the weaker representations was assets as a formal 
grid. It is mostly criticized for not being able to explain how to determine the strength of a 
representation and for not explaining the nature of thinking, as a selective plastic process 
directed towards a certain goal, subordinate to the situation. Furthermore the doubt of the 
Würzburg School (Meser, Biler, Ah, Klipe..., according to: Lurija, op.cit.) that thinking can be 
comprsed of representation associations, as well as the statement that thinking consists of 
direct “ observation of relations”, and can therefore exclude representations and speech 
associations, also that the thinking act is a self-sufficient and independent function, as is the 
act of noticing and remembering, lead to the rejection associative representation of thinking. 
According to Lurija, the values which the Würzburg Schoolcreated in the psychology of 
thinking, separating thinking as anindependent unit of psychological research, presenting 
thinking as a primal and indivisible act, which can be described only with the subjective 
method, closed the road to its naturalistic research (Lurija, op.cit). The gestalt psychologists 
(Keler, Verhajmer, Kofka, Dunker, ibidem) got the same complaints regarding the 
understanding of thinking as a whole act, of a unique structure, their refusal to see anything 
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other than the structural laws “wholeness” and “impregnation” made it impossible to further 
research thinking. Further detailed analysis of thinking as a whole act was enabled with the 
concrete analysis of the basic representations of thinking in the basic stages of the term 
development in the works of Vygotsky and Piaget’s results of the analysis of the term 
development as well as Bruner’s and research of others. 
 
For the understanding of this research in is important to note that the meaning of a word, 
which represents the basic tool of thinking, has a crucial role in the description of the 
psychological structure of thinking as a whole. In the past many psychologists from the Soviet 
Union worked on a detailed description of the real thinking structure model by using 
computers. The followers of Vygotsky’s thinking (Leontijev, Galjperin et al. according to: 
Rajovic, 2012) researched the structure of thinking based on a general conception of active 
psychological activity structure. In other countries a slightly different orientation existed, the 
psychological analysis of concrete thinking forms was connected to a heuristic theory of 
thinking, and they compared human thinking to the work of a computer. The findings of these 
studies helped neuropsychology to systematically search for brain mechanism systems which 
ensure its basic connections and stages. From the perspective of this research, significant is 
Lurija’s view of the neuropsychological aspect of thinking in which the conclusion that the 
starting point of thinking is the fact that for thinking there needs to exist a problem, task or 
goal. The first phase after understanding a task is not just understanding certain reactions, but 
the opposite, refraining from impulsive reactions, orientation towards the conditions of the 
task, component analysis of the situation, task, selecting important elements and their 
comparison. The second stage according to Lurija consists of a choice between alternatives 
and forming a scheme for solving the task, in which some ways seem more acceptable than 
others. This phase some consider statistical, because in it a choice is made, by taking into 
consideration the connections that stand behind a meaning of a word. Completed codes are in 
the basis of the analysis process. Some represent this with the term “tactic”, in order to 
distinguish the stages of finding a strategy and solving the problem. It is important to note 
that using the suitable operations is more the executive phase, than the creative phase of 
thinking, therefore it involves great complexity. Acquired internal codes, which form the 
operative basis of thinking activity, represent basic thinking operations and the basis of the 
executive phase of thinking. The last phase consists of comparing the acquired results with 
the starting conditions of the task. The thinking process understood in this way is used by 
neurologists to research brain systems which are involved in the creation of thinking 
processes through the study of thinking disorders. Neuropsychological description of 
constructive (concrete-real) and discursive (verbal-logical) disorders in thinking after a brain 
injury to different areas of the brain can give us a better understanding of the brain 
organization of intellectual activity (ibidem).  
 
Let us direct our attention to another detail important for the question of this research – 
myelination, a biochemical process, which helps follow the process of neuron maturation for 
its characteristic function. Myelination is the last condition for the defining of specific 
functions for each neuron in a neural bundle. Myelin enables the coted fibers to develop 
independent activities in the biochemically and function vise. This is important to note 
because, as Bunam says, the process of myelination starts with a certain genetic program, 
lasts until it finishes its job of coating certain groups of neurons with a white myelin layer and 
finishes, with the same program, leaving behind a lasting completed and stable construction 
(Bojanin, 1985). It is considered that myelin membrane enhances the functioning quality of the 
coated neurons. This is important because a connection was deduced between the process of 



Gojkov, Rajović, Stojanović: NTC LEARNING SYSTEM AND DIVERGENT PRODUCTION 
________________________________________________________________________________________________________ 

 

 

114 

myelination and the simulative factors of the outside environment, which consist of adequate 
sense stimuli, especially kinesthetic. Significant is the fact that myelination ends at age 7 that 
is 12, while according to Lurija (op.cit), some structures finish their myelination at the age of 
three. For this text it is important that environmental factors can influence myelination, i.e. 
the structure of neurons, hence the influence on myelination means influence on 
psychological functions which correlate with certain nervous entities. This indicates the equal 
effect of environmental and genetic factors not only in the formation of functions but also the 
structures which are the base of those functions. This is the reason why the tasks in the R. 
Rajovic’s manual are significant for the whole child development, because, as Bojanin states, 
biological, psychological and social factors are not the sum of vector forces which are strung. 
These factors intertwine and flow into a single event of human life (op.cit).  
 
NTC program represents the application of knowledge which was acquired through 
neurophysiology; therefore we approach the question of learning from the standpoint of 
neurology, which has interesting implications for learning and didactics. For didactic work the 
following is of importance: the great significance of early gathering of experience, the 
imperative “use or loose”, the flexibility of the child’s nervous system and how we lose an 
ability or function if we do not practice it, the importance of action and activity, the specific 
characteristics of human ability and talent, the possibility to have the organizational role (in 
the cognitive sense) which music possesses in early childhood, the key role of emotional 
encoding… Exercises from the NTC program seem to be applicable as a good practical usage 
of Ceci’s theory of intellectual ability. In other words as an example, as Ceci himself states, 
that people or populations can seem as if they are lacking in intellectual ability, such as 
deducing abstract rules, but if they are in an interesting and stimulating context they show 
high levels of ability. These exercises are a good affirmation of the aforementioned views 
(Ceci, according to: Gojkov and Stojanovic, 2012). We could therefore conclude that it is 
through context, tasks and exercises that Ceci analyses the results on positive plurality in 
intelligence tests, which, according to some, leans on the level of general intelligence. 
However Ceci like Gardner considers that there are many things beyond what intelligence 
tests measure, which is an indicator of precise thinking in tasks which demand knowledge and 
skills which school does not highlight. The tasks and exercises in the NTC program are directed 
in precisely this direction. To a certain extent this program could be viewed as an application 
of Brunerand Piaget’s understanding of the possibility of overcoming temporary disharmony 
in the dynamism of development (from assimilation to accommodation) with representation 
techniques. Therefore in this program practically through exercises it is shown how basic 
operations of connecting to the immediately present can be incorporated in representations 
through performances and perceptive organization, ostensivity operation as it is referred to 
by logistics. Geographic and topographic maps, which are iconic in nature, are through 
pictures converted into linguistic expressions and visual form. Tasks are a good example of 
how, based on perceptive organization, iconic thinking can be developed with techniques of 
higher order information organization, based on consistent concluding which exceeds what 
can be indicated (Rajovic, op.cit).  
 
The NTC system can be viewed as a good help for progressive release from the immediate, 
which further enables productive combinatorial operations in the absence of what is signified 
by speech. The program is, therefore, founded on understanding of the internal capacity 
importance (symbolization or representation), but also on Bruner’s heightened importance of 
the possibility of the child’s intellectual development through techniques which encourage 
the child’s development.  
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As is mentioned in the manual for the application of this program, the present is marked with 
significant findings of scientists who study the mind, brain and genes. A lot of knowledge 
from these areas has already been accumulated, but only a fraction has gotten a practical 
pedagogic form. The road to pedagogical working practice has never been direct. “However, 
the program whose effects we are discussing could significantly shorten the time and 
wandering, misdirection, because it offers the possibility to test the techniques” (Rajovic, 
op.cit). 
 
It is a fact that this program, whose effects we strive to examine in this paper, is already being 
applied in preschool institutions or summer schools in Novi Sad, Belgrade, Nis, Pancevo, 
Sabac, Backa Palanka, Kikinda, Uzice, but also outside of Serbia (Prague, Brno, Ljubljana, 
Koper, Bazel, Gorica, Vales, Zadar…), with the practitioners’ conviction of its usefulness for 
the stimulation of children’s mental development, coordination of movement and motoric, 
encouragement of attention, concentration, divergent thinking, deducing and functional 
knowledge. 
 

Methodological context 
 

The subject and problem of this explorative research refers to the exploration of the possibility 
that the NTC system of learning can encourage the development of critical thinking, i.e. in this 
paper we give results which assess the possible influence on one aspect- divergent 
production. The intention is to give a modest contribution to the research of an important 
question of psychological thinking process in the classroom. The results indicate the reach of 
the NTC system i.e. they serve as argumentation for the hypothesis which would be in the 
basis of a wider structural design of the questions at hand. Therefore the question in the basis 
of this paper refers to the contribution of the NTC learning system to the development of 
divergent thinking, and the assumption is belief in the possibility of transfer, i.e. that tasks 
saturated with creative thinking processes, creative imagination, inventiveness and divergent 
production would result in the release from conformist thinking and give better effects in 
divergent production.   
 
Research subjects and organization: The research was conducted on a purposive sample 
(N=23). The Regional center for professional development in Uzice and Kikinda organized a 
summer school for the gifted from which the sample for this research was gathered. The 
gathering of the sample started when the Regional center for professional development sent 
a letter to schools in their city and each school made a selection of 2 students from the 
generation (IV grade of elementary school). The selection process was as follows first the 
teachers recommended a few students from their class which they consider gifted, secondly 
on the basis of those recommendations the school psychologist and pedagogue chose two 
students. Therefore in one school which had 100 students in the generation a double selection 
was conducted (teacher recommendation, and from a total of 8-10 recommendations which 
reached the professional team, the psychologist did the evaluation and sent to the regional 
center 2 students); work with students was conducted every day 5 x 45 minutes. Work was 
done by teachers who completed NTC exercises such as: hiding words in a sentence, making 
puzzle questions, converting text into associations…). The initial test had been done before 
the start of the NTC methods, and the final test was conducted on the last day, therefore, 
after 10 days. The method of research is an experiment with one group. The initial and final 
research was conducted with divergent production tasks (Stojakovic, 2009). The instrument 
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was modeled on the tasks which can be found in the literature which deals with this question, 
the instrument is presented in the appendix no.1.  
 
The authors of the study are aware of the importance of the duration of the exercises on the 
program efficacy. They strived to make the content as saturated as possible with processes of 
creative thinking, creative imagination, inventiveness and divergent production, which 
consequently influences the release form conformist thinking and gives better effects in 
divergent production. As an example we give the content of two workshops: 
 
Workshop: Hiding words in sentences (My pop eagerly ate - pea). Examples: Do good deeds. 
(dog); Andrew entered the room. (ewe); This is the best agency in town. (stag); Mr. and Ms. 
Smith are best friends. (hare); Many boats graze bravely on the mountain. (zebra); Jack 
always eats breakfast. (jackal); The plural of ox is oxen. (fox); The thief tried to rob earrings 
from the jewelry box. (bear); Here is a beautiful tulip I got for you. (pig); I want more 
doughnuts. (red); I started to yell owing to a sudden pain. (yellow); He is a big ray of hope. 
(gray); The ogre entered the forest. (green);  The beautiful wings were specially made for 
angles. (orange); 
 
Workshop: The double association technique (20 nouns). Instruction “In this memory system, 
first a certain association/picture must be assigned for each number from 1 to 20 (according to 
the shape, phonetic similarity, symbolisms; e.g. one is a rocket, two is a swan, three is a bird 
etc.). Afterwards the written nouns are connected to a certain number, if the first noun is a 
balloon, than it is connected with the number 1 (rocket) and a story is made with the two 
concepts (The rocket took off, but it broke down, than with the help of a balloon it flew to 
Mars.)”. 
 
The given examples illustrate the tasks which the participants did during the mentioned 10 
days. From the tasks we can see that they practiced a more flexible understanding of the 
given elements in a sentence, texts… (hiding words in sentences, double association 
technique)…Therefore, in the research of this program’s effects we started with the 
assumption that the mentioned and types of exercises (the analysis of important relations and 
connections, synthesis, generalization of important information and connection of important 
facts…) will influence divergent thinking. It is important to note that this program did not 
insist on exercises which directly refer to divergent production, hence, the fourth graders 
which found themselves in this program (Uzice and Kikinda, N=23) did not directly practice 
divergent thinking in the NTC system program, in other words production on tasks in which 
divergent thinking is examined. The exercises in the NTC system of learning could have only 
indirectly influenced the development of divergent production, therefore through transfer. In 
this way the hypothesis of the influence of this learning on different aspects of thinking 
ability, i.e. divergent thinking was examined.  
 

Findings and interpretation 
 

In the data analysis we start form the descriptive statistics in which the results of the initial 
and final measures are compared for each task individually, i.e. object for which we needed 
divergent answers (needle, cup, ball, grain). Therefore a review is given of the correct answers 
for the divergent production of listed items usage values. Secondly we give graphical 
representations of the average number of the correct answers on the initial and final 
measures for divergent ideas and usage values of the same items. 
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Descriptive statistics- Table 1. 1. Correct answer overview for ball on the initial and final 

measure 

 N Minimum Maximum Sum Mean Std. Deviation 

ball_t_1 19 0 3 15 ,79 ,976 

ball_t_2 19 0 5 30 1,58 1,575 

Valid N (listwise) 19      

 
On the basis of the findings reached through a descriptive analysis we conclude that the total 
number of correct answers for the usage of a ball on the initial measure is 15, their span is 
form 0 to 3. The average number of correct answers per person for the usage of a ball is 0.79 
while the standard deviation from the value is 0.976. The total number of correct answers for 
the usage of a ball on the final measurement is 30; their range is from 0 to 5 correct answers 
per person. The average number of correct answers is 1.58 while the standard deviation from 
that value is 1.575. 
 
Chart1.1. The representation of the number of correct answers for the use of a ball in the initial 

and fundamental measurement 

 

 
* first measure          second measure 

 
 

Table 1.2. The rewiev of correct answers for cup in the initial and fundamental 

measurement 

 N Minimum Maximum Sum Mean Std. Deviation 

cup_t_1 19 0 4 23 1,21 1,228 
cup_t_2 19 0 4 41 2,16 1,214 
Valid N (listwise) 19      

 
The number of correct answers for the usage of a cup on the initial measure is 23, and their 
span is from 0 to 4 correct answers per person. The average number of correct answers is 1.21 
and the standard deviation from that value is 1.228. On the final measure the total number of 
correct answers is 41, the span is from 0 to 4 correct answers per person, the average number 
of correct answers is 2.16, and the standard deviation from that value is 1.214.  
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Chart 1.2.The representation of the average number of correct answers for the usage of a 

cupon the initial and fundamental measure 

 

 
                                                 *first measure       second measure 
 

Table 1.3. Overview of the correct answers for needle on the initial and fundamental 

measure 

 N Minimum Maximum Sum Mean Std. Deviation 

needle_t_1 19 0 5 35 1,84 1,302 
needle_t_2 19 0 6 43 2,26 1,447 
Valid N (listwise) 19      

 
The total number of correct answers for a needle on the initial measure is 35; the span is from 
0 to 5 correct answers per person. The average number of correct answers is 1.84, and the 
standard deviation from that value is 1.302. On the final measure the total number of correct 
answers was 43, the span was from 0 to 6, the average number of correct answers was 2.26 
per person, and the standard deviation value was 1.447.  
 

Chart  1.3. The representation of the average number of correct answers for the usage of a 

needle on the initial and final measure 

 

 

1,84 2,26

0

5

prvo merenje drugo merenje

 
* first measure        second measure 

 
Table 1.4.Overwiev of the correct answers for grain on the initial and final measure 

 

 N Minimum Maximum Sum Mean Std. Deviation 

grain_t_1 19 1 4 43 2,26 1,195 
grain_t_2 19 0 4 44 2,32 1,293 
Valid N (listwise) 19      
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On the initial measure the total number of correct answers was 43, with range from 1 to 4. The 
mean value was 2.26 while the standard deviation was 1.195. On the final measure the total 
number of correct answers was 44, the range was from 0 to 4, mean value was 2.26, and the 
standard deviation from that value was 1.293. 
 
Chart1.4.The average number of correct answers for the usage of a grain on the initial and final 

measure representation 

 
 

2,26
2,32

2,2

2,3

2,4

prvo merenje drugo merenje

 
*first measure      second measure 

 
From the abovementioned overviews we can see that there were better results on the final 
measure in all of the subjects. Already the first step of the findings analysis would indicate a 
positive effect which is believed to be, at least in part the result of NTC method of task solving 
in the program. In the further statistical analysis we viewed the sum effects, therefore in the 
further analysis we can see the total number of correct answers on the initial and final 
measure, from which we can also see a greater success rate in divergent production on the 
final test. This is graphically represented in a chart where it is easily noticed.  
 
It is noticeable that the weakest divergent production was in the different usage value for the 
object ball (initial 0.79 – fin. 1.58), and the highest for the object grain (initial 2.26 - fin. 2.32), 
and a better divergent production was noticed for the objects: needle and mug (mug: initial 
1.21 – fin. 2.16 and needle: initial 1.84 – fin. 2.26). The cause of such results can in this paper 
only be speculated. One of the explanations is that the objects themselves enabled a greater 
plurality of use. When we view the effect of the divergent usage for grain, already in the initial 
test a greater divergent production was measured. A stronger influence of the experience 
effect would be expected, i.e. a greater familiarity, therefore in that case the ball and cup 
would have had the highest results in the initial test of divergent production. 
 
It is also important to note that the objects were chosen so that the previously mentioned 
object characteristics, i.e. the knowledge of their characteristics, previous knowledge and 
experience do not have a significant effect. Namely, that they are in the same position, equally 
familiar to the participants. 
 

All of the correct answers on tests 1 and 2 
Table2.1.Overview of the total number of correct answers on the initial and final measure 

 N Minimum Maximum Sum Mean Std. Deviation 

ukupno1 19 2,00 15,00 116,00 6,1053 4,06741 
ukupno2 19 2,00 19,00 158,00 8,3158 4,73817 

Valid N (listwise) 19      
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It can be noted that the total number of all of the correct answers in the initial measure was 
116, mean value was 6.1053 while the standard deviation was 4.06741. On the second measure 
there was a total of 158 correct answers, the mean value was 8.3158, while the standard 
deviation was 4.73817. We can conclude that the total findings in divergent thinking are 
manifest, which further verifies the findings of the statistical analysis of the t-test, which 
indicate a statistically significant increase in the number of all correct answers on Test 2.  
 
Chart 2.1.Average number of correct answers on the initial and final measure overview  

 

 

prvo merenje

drugo merenje

8,3158

6,1053

0

10

 
 

THE TOTAL NUMBER OF CORRECT ANSWERS (T – TEST) 
 
The fact that the mean number of divergent answers on the final test refers to the initial state 
of divergent production, determined by the t-test of paired causes is statistically significant 
increased illustrates the instruction and guidance influence on the students’ divergent 
production, which are implemented in the NTC system, the effects of which are explored in 
this study. Argumentation of these findings is given in tables below for the divergent 
production of each element separately, which is clearly shown in the graphic representation.  
 

Paired Samples Statistics 

 Mean N Std. Deviation Std. Error Mean 

total1 6,1053 19 4,06741 ,93313 Pai
r 1 total2 8,3158 19 4,73817 1,08701 

 
Paired Samples Test  

Paired Differences  

95% Confidence 
Interval of the 

Difference  
 Mean 

Std. 
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2 
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2,76041 ,6332
8 

-
3,54100 

-
,88005 

-
3,491 

1
8 

,003 

 

      Eta squared=0.40 
Sig. (2-tailed) is 0.03 which less than the assigned alpha level of 0.05. Based on this we can 
conclude that there exists a statistically significant difference in the results for a needle on the 
first and second measure. 
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The influence of instructions and guidance on the student’s divergent production was tested 
with a paired T-test value. We can conclude there is a statistically significant increase in the 
total number of correct answers on the measurement (M=8.3158 SD=4.73817) in comparison 
to the initial measurement (M=6.1053, SD=4.06741), p<0.005. The average number of all 
correct answers in the final measurement increased by 2.21053, and the Eta squared value (Eta 
squared=0.40) shows that the instruction influence was significant.  
 

Descriptive 
 

Tabela 3.1. Overview of correct answers for ball on Test 1 and Test 2 

 N Minimum Maximum Sum Mean Std. Deviation 

Correct answers for ball (Test 1) 23 0 2 2 .09 .417 

 Correct answers for ball (Test 2) 23  0 3 26 1.13 .626 

Valid N (listwise) 23      

 

On the basis of the gathered results through data descriptive analysis we conclude that the 
total number of correct answers for ball on the first measurement (Test 1) was 2, their range 
was from 0 to 2 correct answers per person. The mean value, i.e. the average number of 
correct answers for ball per person, was 0.09 and the standard deviation from the mean value 
was 0.417. The total number of correct answers for ball on the second measurement (Test 2) 
was 26;their range was from 0 to 3. The mean value was 1.13 while the standard deviation 
from that value was 0.626.  
 

Chart 5.1 – The representation of correct answers per student for ball on Test 1 and Test 2 
 

 
 

Table 3.2.Overview of correct answers for cup on Test 1 and Test 2 

 

 N Minimum Maximum Sum Mean Std. Deviation 

Correct answers for cup (Test 1) 23 0 2 14 .61 .583 

Correct answers for cup  (Test 2) 23 1 3 33 1.43 .662 

Valid N (listwise) 23      

 
Based on the results of the descriptive analysis we conclude that the number of correct 
answers for cup on the first measurement was 14, their range was from 0 to 2. The mean 
value, i.e. the average number of correct answers per person was 0.61, and the standard 
deviation from the mean value was 0.583. The total number of correct answers for cup on the 
second measurement (Test 2) was 33; their range was from 1 to 3. The mean value was 1.43, 
while the standard deviation from this value was 0.662.  
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Chart 3.2. – The representation of the number of correct answers per pupil for cup on  

Test 1 and Test 2 

 

 
 

Table 3.3 The overview of correct answers for needle on Test 1 and Test 2 

 

 N Minimum Maximum Sum Mean Std. Deviation 

Correct answers for needle  1 23 0 7 106 4.61 1.971 

Correct answers for needle 2 23 2 7 86 3.74 1.322 

Valid N (listwise) 23      

 
Based on the results of the descriptive statistics we conclude that the total number of correct 
answers for needle on the first measurement (Test 1) was 106. The range of correct answers 
was from 0 to 7. The mean value was 4.61, and the standard deviation from the mean value 
was 1.971. The total number of correct answers for cup on the second measurement (Test 2) 
was 86, while the range was from 2 to 7 answers per person. The mean value was 3.74 while 
the standard deviation from that value was 1.322.  
 

Chart 3.3.–Representation of the average number of correct answers per pupil for needle on 

Task 1 and Task 2 

 

 
 

Table 3.4. Overview of correct answers for grain on Test 1 and Test 2 
 

 N Minimum Maximum Sum Mean Std. Deviation 

Correct answers for grain 1 23 0 2 15 .65 .647 

Correct answers for grain 2 23 0 3 27 1.17 .887 

Valid N (listwise) 23      

 
On the basis of the results shown in table 4 we conclude that the number of correct answers 
for grain on the first measurement was 15, the range was from 0 to 2 correct answers per 
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person. The mean value was 0.65, and the standard deviation from the mean value was 0.647. 
The total number of correct answers for grain on the second measurement (Test 2) was 27; 
the range was from 0 to 3. The mean value was 1.17 while the standard deviation from that 
value was 0.887.  
 

Chart 3.4. – Representation of the average number of correct answers per pupil for grain on 

Test 1 and Test 2 

 

 
 

Table 3.5. Correct answer overview on Test 1 and Test 2 
 

 N Minimum Maximum Sum Mean Std. Deviation 

Total_number_of_crrect answers_1 23 0 11 137 5.96 2.364 

Total_number_of_crrect answers _2 23 4 12 172 7.48 2.129 

Valid N (listwise) 23      

 
From the given overview of all of the correct answers in Test 1 and 2 we determined that the 
number of all correct answers in the first measurement (Test 1) was 137, their range was from 
0 to 11. The average number of all the correct answers for the first measurement was 5.96, 
and the standard deviation from that value was 2.364. The number of all the correct answers 
on the second measurement (Test 2) was 172. The range of correct answers per person ranged 
from 4 to 12, while the average number of correct answers per person was 7.48, the standard 
deviation from that value was 2.129. The graphic illustration below shows this clearly.  
 

Chart 3.5. – The representation of all of the correct answers on Test 1 and Test 2 
 

 
*the total number of correct answers on the test 
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Chart 3.6. – The representation of average answers per pupil for the total number of 

correct answers on Test 1 and Test 2 
 

 
 

T-TEST – TOTAL NUMBER OF QUESTIONS 
 

Paired Samples Statistics 

 Mean N Std. Deviation Std. Error 
Mean 

Total_number_of_correct_answers_1 5.96 23 2.364 .493 Pai
r 1 Total_number_of_correct_answers _2 7.48 23 2.129 .444 
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         Eta squared=0.16 
Sig. (2-tailed) is 0.05 which is the same as the assigned alpha level of 0.05. This would indicate 
that the value is on the border of statistical significance. These results are the consequence of 
the small sample of participants. If the number of participants were larger we would have 
gotten a smaller Sig value on the test. Hence we can conclude that there exists a significant 
difference findings reached in Test 1 and Test 2.  
 
T-test of paired samples was used to assess the influence of instruction and guidance on 
student’s divergent production. It was determined that the number of all correct answers on 
Test 2 (M=7.48, SD=2.129) was increased to a statistically significant degree in comparison to 
Test 1 (M=5.96, SD=2.364), p≤ 0.005.The average number of all of the correct answers on test 
2 increased for 1.522, and the eta squared value (0.16) shows that the instruction influence 
was significant.  
 
The aforementioned findings are in favor of the intention of this paper to study, through an 
explorative research, the possible positive influence of the NTC system of learning on critical 
thinking, namely to study the possible positive influence on one aspect of critical thinking – 
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divergent production. In this way a small step would be made in the research of a significant 
question for the psychology of thinking in the teaching process, and the results would indicate 
the didactic reach of the NTC system. We could therefore say that these findings, with all their 
methodological constrictions – sample size, number of tested variables, could be used as 
argumentation for the hypothesis that NTC system significantly contributes to the 
development of divergent thinking. The results of this paper confirm the belief/assumption 
that there exists a possibility of transfer, the possibility that tasks saturated with processes of 
creative thinking, creative imagination, inventiveness and divergent production used in the 
NTC system of learning influence the release from conformist thinking and give greater 
effects in divergent production.    This hypothesis would be in the basis of a wider structural 
design when it comes to the research of this question.  
 

Concluding thoughts 
 

If we go a step further in the concluding process we will address the importance of the 
findings which were reached through this small explorative study on the topic of certain 
cognitive abilities, in this case divergent production as a consequence of the application of the 
NTC learning system. The findings, with all the borders and fences, confirm the importance of 
the NTC program didactic approach, instructions and content on encouraging divergent 
thinking. This could be used to strengthen the argumentation for early stimulus and the 
neurophysiological belief that that early stimuli are important for early forms of cognitive 
ability. This is especially true for mathematic logical thinking, as is noted in R. Rajovic’s 
manuals (2009 a, b and 2012 a, b). For these abilities highly specialized functions are needed 
which are found in the front section of the cerebrum cortex that mature latter. This is a 
neurophysiological fact that brain regions for mathematic logical thinking complete the 
melanization process only after the 14thyear; hence this is the reason for intensive 
encouragement in this period.  
 
Neuropsychological research indicates that intellectual ability depend on the number of 
synapses in the brain. Some authors note that by the age of five 50% of synopsis, by the age of 
seven 75% and by the age of nine 95% of synopsis (Rajovic, 2009 a). Contemporary 
neuropsychology while researching the biological basis of different mental functions 
(perception, attention, memory, imagination…) finds that attitudes and emotions represent a 
n important basis in the learning process, that every child is different and that an individual 
approach is needed in education, with the adequate role of the environment. The findings of 
this research are indicative for the fact which neuropsychology confirmed that genetic 
potential of IQ depends on the number of nerve cells in the brain and on the number of 
connections (synapsis) between neurons. Since we can influenced the number of connections 
between neurons and on the total number of grids in the brain with education, and therefore 
influence the development of IQ and thinking, especially creative and productive thinking, it is 
only natural to search for the ways how and when to do this. It has been proven that brain 
development is the most dynamic until the seventh year of life and that the possibility of 
enriching the connections between neurons is increased (Rajovic,  op.cit). According to 
Rajovic “ In the brain a battle takes place for dominance among neurons, new connections are 
made between active neurons and new command paths, encouraged is the development of 
important centers in the brain, a whole network of new pathways is formed” (ibidem). By 
stimulating the brain in the work with children we enable the increase of the neuron network 
and in that way increase intellectual ability, IQ, creative and abstract thinking (ibidem).  
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Although the brain is a great mystery, neuropsychology is bringing us closer to understanding 
certain functions. Evidence for the importance of how developed the synapsis network is 
among neurons in the brain for the development of intellectual ability along with the fact that 
we can influence that network through education – is compatible with the findings of this 
research, as well as the understanding of the Nobel Prize winner Francis Crick who wrote: 
“You, your joy and sorrow, your memories and ambitions, your feeling of personal identity 
and free will, all of that, is nothing other than the behavior of a large collection of nervous 
cells and from them connected molecules” (Rajovic, 2009 b). This is considered to be the basis 
of spiritual intelligence, supported by evidence that intellectually more capable individuals can 
more easily mobilize adequate neural centers in the brain and solve posed problems with less 
activity of the brain as a whole, which supports adequate encouragement, i.e. supports the 
findings of this paper.  
The awareness of the methodological modesty of this paper does not lessen the motivation 
for new steps in this field, especially the fact that these findings can serve, if not differently, 
than at least for hypothetical purposes for new methodological plans, and from a practical 
standpoint as a confirmation of the didactic value of the NTC system of learning.  
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Appendix no.1. 
Divergent production tasks 

 
In front of you are tasks which expect you to give as many original and unusual answers as 
possible. In the below listed examples try to find as many useful usages for a ball, needle, 
grain of rice, a coffee cup. All of the listed items have their usual usage: You should fill in (list) 
a few other (different) usages for that object.  
 
For example: a notebook is used for writing homework, but it could be used to light a fire in a 
fireplace, make a paper boat to play with while taking a bath, lining the underside of drawers 
with its papers, for cleaning windows with the paper etc. As you know,there exist a lot of such 
different usages. List as many different usages as possible for each of the listed items below: 
 
ball                                                                                cup         

for playing                                                                for coffee 
______________________________                   ______________________________ 
______________________________                   ______________________________ 
______________________________                   ______________________________ 
______________________________                   ______________________________ 
______________________________                   ______________________________ 
______________________________                   ______________________________ 
 
 
needle                                                                          grain 

for sawing                                                                of rice 
______________________________                   ______________________________ 
______________________________                   ______________________________ 
______________________________                   ______________________________ 
______________________________                   ______________________________ 
______________________________                   ______________________________ 
______________________________                   ______________________________ 
 
If you do not have enough room on the lines, write your answers in the blank space below: 
 
 
 
You do not have to write your name. Thank you! 
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